A double-blind study was undertaken to investigate the effect of prewarmed local anaesthetic solution on the latency of onset of caudal blocks. Forty-four (ASA I-II) patients were allocated into two equal groups. In Group A, the local anaesthetic solutions were injected at room temperature (25°C), while in Group B, they were injected at 3rc. All the caudal blocks were performed using 20 ml of lignocaine 1.5% with adrenaline 1:200,000. The speed of onset of perianal analgesia was found to be significantly faster (39%) with the prewarmed local anaesthetic solution (P < 0.05). No adverse effects were observed.
Caudal block provides adequate surgical analgesia for obstetric or surgical procedures performed on structures innervated by the sacral and coccygeal nerves. It should be considered when it is desirable to avoid the consequences of dural puncture or to minimize hypotension from spread of local anaesthetic solution to the thoracolumbar sympathetic outflow or blockade of sensory or motor nerve supply to the abdomen. I Because of its minimal physiologic and biochemical disturbance, it may be suitable for poor-risk patients.
However, one of the main disadvantages of caudal block is the long latent period before a satisfactory block is obtained. It has been conclusively shown that the latent period of bupivacaine hydrochloride and carbonated lignocaine may be reduced, when used for lumbar epidural blocks, by prewarming the local anaesthetic solution to 36_37°c. 2 ,3 This study was designed to assess whether this method of prewarming local anaesthetic solution could also be applied to shorten the latent period of caudal epidural blocks.
MATERIAL AND METHOD
Forty-four (ASA 1-11) adult Chinese patients presenting for ano-rectal surgery, cystoscopy or circumcision were studied. Potential patients who had a history of epilepsy or sensitivity to local anaesthetic solution were excluded from participation. The study was approved by the Hospital Ethics Committee and all patients gave informed consent.
Patients were allocated by year of birth (odd or even numbered) into two groups A and B. Caudal blocks were given to all the patients. They were given either lignocaine at room temperature 25°C or at 37"C. To ensure that the lignocaine solution was approximately 37°C at the time of administration it was necessary to prewarm the solution, epidural tray, epidural glass syringe and drawing needle to 38°C an hour before the caudal block. Prewarming was done in a thermostatically controlled warming cabinet (Amsco Warming Cabinet M70WI-EL).
All patients were premedicated with midazolam 7.5 mg orally about one hour before the scheduled operation. The caudal blocks were performed in the left lateral position with a 21 gauge disposable needle. A single-shot technique was used for all blocks. A test dose of 3 ml lignocaine 1.5% with adrenaline 1 :200,000 was given initially. Following a negative test dose, an additional 17 ml of lignocaine 1.5% with adrenaline 1 :200,000 was given within a one-minute period. In addition, the time interval between removal of the solution from the warming cabinet to the commencement of lllJection into the caudal space was kept to a minimum. In all of the cases, this time interval was about 60 seconds. This was to limit the large fall in temperature ofthe lignocaine solution with time. 4 The onset of sensory blockade was defined as loss of perianal sensation to pinprick with a 27 gauge short-bevel disposable needle. Assessments of sensory blockade were made after the caudal injection of the local anaesthetic solution at oneminute intervals until loss of perianal sensation to pinprick. At the end of the surgical procedure, assessments were made every ten minutes until return of perianal sensation to pinprick. The observer and the patient were unaware of the temperature of injected lignocaine. Additionally, assessments were made of any observed adverse illeffects, shivering or discomfort resulting from the injection of the local anaesthetic solution.
Age, sex, weight and nature of surgery were recorded for each patient. Data were analysed using Student's t test and Fischer's exact test. P value of < 0.05 was considered statistically significant.
RESULTS
Of the forty-four caudal blocks given, forty were considered satisfactory. There were four failures resulting from abnormal anatomy.
The data obtained following successful caudal blocks in forty patients are presented in Table 1 . There was no significant difference between the groups' gender, age, weight or types of operation. The mean lignocaine dosage in Group A (2YC) was 5.5 mg/kg (SD 0.6) and 5.4 mg/kg (SD 0.7) in Group B (37°C). Figure 1 shows the time taken for onset of perianal loss to pinprick sensation. The mean onset time in Group A (2YC) was 13 minutes (SD 2.9) and 8 minutes (SD 1.9) in Group B (3TC). The difference was significant using Student's t test Values are mean (SO) .p < 0,05, (P < 0.05). Figure 2 shows the duration of perianal analgesia which lasted for a mean of 98.3 minutes (SD 22.5) in Group A (25°C) and 95.8 minutes (SD 20.5) in Group B (3TC). The observed difference was not statistically significant.
No adverse effects were noted in any of the patients studied. However, four patients in Group A (2YC) and two patients in Group B (37T) complained of the discomfort of shivering. This difference was not statistically significant.
DISCUSSION
Like other techniques of neural blockade, caudal block has certain advantages over general anaesthesia. Some of the advantages include stressfree anaesthesia, avoidance of potential toxic effect of inhalational agents, improved operative conditions, prolonged postoperative analgesia and the avoidance of minor sequelae such as drowsiness and nausea, 5 One major disadvantage of caudal block is the long latency of onset of analgesia. Many investigations have used various preparations of local anaesthestic solutions to improve the speed of onset of regional blockade. These have included carbonation,6.8 the addition of potassium,9 dextran,IO pH adjustment with sodium bicarbonate, I I and the use of local anaesthetic mixtures that contain chloroprocaine. I2 Similarly, prewarming of local anaesthetic solutions has also been shown to be equally effective. 2 ,3,I3 Our study has showed that a significant reduction in the latency of onset of caudal blocks can also be obtained when local anaesthetic solutions are prewarmed. The mean onset time of perianal analgesia was 39% faster than with the commonly used room temperature (2YC) local anaesthetic solution. The improved clinical usefulness was achieved with no increased risk of adverse effects or toxicity. The duration of perianal analgesia was not affected. Five patients actually commented that the injection of the prewarmed solution was pleasant. This was consistent with the observation made during periorbital blocks that prewarmed local anaesthetic solutions caused less discomfort to patients. 14 The onset of conduction block is determined primarily by the pKa of the individual local anaesthetic agents. 15 The nerve membrane is basically a lipoprotein matrix. The axolemma consists of 90% lipids and 10% protein. As a result, local anaesthetics which are highly lipophilic tend to penetrate the nerve membrane more easily, resulting in an enhanced potency. Those agents with pKa nearer to 7.4 and hence a correspondingly higher proportion of free base therefore exhibit a faster onset of neural blockade. I6 The pKa of lignocaine hydrochloride is 7.7 at 2Ye. Based on a general equation governing the temperature variation of the ionisation of monoionic bases, 17 the pKa of lignocaine hydrochloride at 37T is calculated to be 7.41. This lowering of the pKa is a possible mechanism by which prewarming reduces the latency of local anaesthetic solution. The temperature change of 12°C could also have facilitated local anaesthetic transfer through nonneural structures by enhanced rate of passive diffusion.
In conclusion, we have found that the mean onset time of perianal analgesia was 39% faster with warmed (37"C) lignocaine than with the usual room temperature (25°C) lignocaine. The improved clinical usefulness was achieved with no increase in adverse effects or toxicity. The technique described is a simple, safe and cost-effective method to reduce the latency of onset of caudal blocks.
